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DETAILED ACTION 
Drawings 

1 . Figures 8-10 should be designated by a legend such as -Prior Art- because only that 
which is old is illustrated, as addressed in the background art in pages 1-2. See MPEP 

§ 608.02(g). Corrected drawings in compliance with 37 CFR 1 .121(d) are required in reply to 
the Office action to avoid abandonment of the application. The replacement sheet(s) should be 
labeled "Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct any 
portion of the drawing figures. If the changes arc not accepted by the examiner, the applicant will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Claim Objections 

2. Claim 1 is objected to because of the following informalities: 

Re claim 1, the applicant is advised to write out the term "FIR" as "Finite Impulse 
Response (FIR)" for clarification purposes. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Morrow 

(U.S. 3,665,171) in view ofNakase et al. (US. 5,222,035). 

Re claim 1, Morrow discloses in Figures 1-7 a FIR filter (e.g. abstract and Figure 
7) comprising a plurality of input delay circuits (e.g. delay lOx in Figure 7) which are 
mutually connected in cascade and each of which delays the input data and outputs it 
(e.g. input the sample x k (nt) and output as delay corresponding samples in Figure 7) , and 
a plurality of multiplier circuits (e.g. multiplier 14x in Figure 7) each of which multiplies 
respective input data of said plurality of input delay circuit and the output data of the 
input delay circuit of the final stage by respective coefficients to make partial output data 
(e.g. coefficient Cx and output of multiplier 14x in Figure 7), and which sums up partial 
output data of said plurality of multiplier circuits to make filter output data (e.g. output of 
all summers 22x in Figure 7), wherein: said FIR filter comprises a plurality of element 
circuits which have one or more input delay circuits each of which is configured by 
dividing said plurality of input delay circuits mutually connected in cascade in the 
direction of the cascade (e.g. multiple set of elements in Figure 7 wherein each set 
comprises K sample delay, two multipliers and adder), and one or more multiplier 
circuits connected to said one or more input delay circuits (e.g. multipliers 14x in Figure 
7), and which obtain partial sum data from partial output data of said one or more 
multiplier circuits (e.g. summer 22x in Figure 7), and among said plurality of element 
circuits, the initial stage element circuit outputs said partial sum data (e.g. first set of 
element comprises k sample delay 10(1), multipliers 14(0) and 14(1), and adder 22(1) in 
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Figure 7), and each of the succeeding element circuits from the second stage outputs the 
partial sum data obtained by adding said partial sum data obtained inside that element 
circuit to partial sum data output by the element circuit of the prior stage (e.g. other set of 
elements within Figure 7), and the element circuit of the final stage outputs the partial 
sum data as the filter output data (e.g. output of Figure 7). 

Morrow fails to disclose (1) the initial stage element circuit output directly and (2) 
adding delayed partial sum data to the partial sum data output of prior stage. However, 
Nakase et al. disclose in Figures 15-19 (1) the initial stage element circuit output directly 
(e.g. first output of accumulation stage in Figure 302) and (2) adding delayed partial sum 
data to the partial sum data output of prior stage (e.g. by accumulating in component 302 
wherein delay is achieved by the accumulation register 104 in Figure 15). 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time the invention is made to add (1) the initial stage element circuit output directly 
and (2) adding delayed partial sum data to the partial sum data output of prior stage as 
conceptually seen in Nakase et al.'s invention into Morrow's invention because it would 
enable to improve the system's performance (e.g. col. 1 lines 56-65). 

Re claim 2, Morrow further discloses in Figures 1-7 characterized in that it 
comprises one initial stage element circuit which has one or more of said input delay 
circuits mutually connected in cascade into which filter input data is input (e.g. K sample 
delay lOx in Figure 7), and said one or more of said multiplier circuits each of which 
multiplies each of the input data of said one or more input delay circuits by respective 
coefficient to make partial output data (e.g. by the multiplier 14x correspondingly in 
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Figure 7), and a partial output adder which adds partial output data of said one or more 
multiplier circuits mutually to make partial sum data (e.g. clumping adder(s) 22x in 
Figure 7), one or more intermediate stage element circuits (e.g. any of the middle portion 
circuit of Figure 7) each of which has one or more of said input delay circuits mutually 
connected in cascade into which the output data of said initial stage element circuit or the 
output data from the final input delay circuit of said intermediate stage element circuit of 
the prior stage is input (e.g. K sample delay 10(2) and 10(3) in Figure 7), and said one or 
more of said multiplier circuits each of which multiplies each one of the input data from 
said one or more of said input delay circuits by respective coefficient to make partial 
output data (e.g. multipliers 14(2) and 14(3) in Figure 7), and a partial output adder which 
adds the partial output data from said one or more multiplier circuits mutually to make 
partial sum data (e.g. adders 22(2) and 22(3) in Figure 7), and a partial sum delay circuit 
which delays the partial sum data of said partial output adder (e.g. partial sum delay 20(3) 
in Figure 7), and a final stage element circuit (e.g. last stage of Figure 7) which has one 
or more of said plurality of input delay circuits mutually connected in cascade into which 
the output data from the final input delay circuit of said intermediate stage element circuit 
of the prior stage is input (e.g. K sample delay 10(4) and 10(5) in Figure 7), and said 
plurality of multiplier circuits each of which multiplies each one of the input data from 
one or more of said plurality of input delay circuits and the output data from the final 
stage of the input delay circuit by respective coefficient to make partial output data (e.g. 
multipliers 14(5) and 14(4) in Figure 7), and a partial output adder which adds the partial 
output data from said plurality of multiplier circuits mutually to make partial sum data, a 
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partial sum delay circuit which delays the partial sum data of said partial output adder 
(e.g. adders 22(4) and 22(5) and delay 20(5) in Figure 7). 

Morrow fails to disclose a partial sum adder for intermediate and final stage 
which adds partial sum data delayed by said partial sum delay circuit and partial sum data 
of said initial stage element circuit or said intermediate stage element circuit of the prior 
stage to make partial sum data. However, Nakase et al. disclose in Figures 15-19 a 
partial sum adder for intermediate and final stage which adds partial sum data delayed by 
said partial sum delay circuit and partial sum data of said initial stage element circuit or 
said intermediate stage element circuit of the prior stage to make partial sum data (e.g. by 
the accumulator 302 in Figure 15). 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time the invention is made to add a partial sum adder for intermediate and final 
stage which adds partial sum data delayed by said partial sum delay circuit and partial 
sum data of said initial stage element circuit or said intermediate stage element circuit of 
the prior stage to make partial sum data as conceptually seen in Nakase et al.'s invention 
into Morrow's invention because it would enable to improve the system's performance 
(e.g. col. 1 lines 56-65). 

Re claim 3, Morrow further discloses in Figures 1-7 characterized in that it 
comprises a plurality of element circuit sets each of which corresponds to the respective 
one of a plurality of divided input data divided from the original filter input data, each 
element circuit set is composed of said initial stage element circuit, said intermediate 
stage element circuit, and said final stage element circuit, and among the plurality of 
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element circuit sets, said coefficients of said multiplier circuits of all the element circuits 
corresponding to the same stage are made equal (e.g. Cx in Figure 7), and it comprises a 
filter output adder which aligns the decimal points and sums up the partial output data as 
a filter output data output by said final stage element circuit of said plurality of element 
circuit sets, and outputs the filter output data having a bit length corresponding to that of 
the original input data (e.g. output of Figure 7). 

Re claim 4, Morrow further discloses in Figures 1 -7 characterized in that said 
coefficients of said multiplier circuits are variable (e.g. C is variable in Figure 7). 

Re claim 5, Morrow further discloses in Figures 1-7 characterized in that it has 
one or more of said input delay circuits mutually connected in cascade (e.g. sample delay 
lOx in Figure 7), one or more of said multiplier circuits each of which multiplies each 
one of the input data from said one or more input delay circuits by respective coefficient 
to make partial output data (e.g. multipliers 14x in figure 7) and a partial output adder 
which adds the partial output data from said one or more multiplier circuits mutually to 
make partial sum data (e.g. adders 22x in Figure 7). 

Re claim 6, Morrow further discloses in Figures 1-7 characterized in that it has 
one or more of said input delay circuits mutually connected in cascade (e.g. sample delay 
element lOx in Figure 7), one or more of said multiplier circuits each of which multiplies 
each one of the input data from said one or more input delay circuits by respective 
coefficient to make partial output data (e.g. multipliers 14x in Figure 7), a partial output 
adder which adds the partial output data from said one or more multiplier circuits 
mutually to make partial sum data (e.g. adders 22x in Figure 7), a partial sum delay 
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circuit which delays the partial sum data of said partial output adder (e.g. partial sum 
delay 20x in Figure 7). 

Morrow fails to discloses in Figures 1-7 a partial sum adder which adds partial 
sum data delayed by said partial sum delay circuit and partial sum data of said initial 
stage element circuit or said intermediate stage element circuit of the prior stage to make 
partial sum data. However, Nakase et al. disclose in Figures 15-19 a partial sum adder 
which adds partial sum data delayed by said partial sum delay circuit and partial sum data 
of said initial stage element circuit or said intermediate stage element circuit of the prior 
stage to make partial sum data (e.g. by the accumulator 302 in Figure 15). 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time the invention is made to add a partial sum adder which adds partial sum data 
delayed by said partial sum delay circuit and partial sum data of said initial stage element 
circuit or said intermediate stage element circuit of the prior stage to make partial sum 
data as conceptually seen in Nakase et al.'s invention into Morrow's invention because it 
would enable to improve the system's performance (e.g. col. 1 lines 56-65). 

Re claim 7, Morrow further discloses in Figures 1-7 characterized in that it has 
one or more of said input delay circuits mutually connected in cascade (e.g. sample delay 
lOx in Figure 7), one or more of said multiplier circuits each of which multiplies the 
input data from said one or more input delay circuits the output data from the input delay 
circuit of the final stage by respective coefficient to make partial output data (e.g. 
multipliers 14x in Figure 7), a partial output adder which adds the partial output data 
from one or more of said multiplier circuits mutually to make partial sum data (e.g. 
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adders 22x in Figure 7), a partial sum delay circuit which delays the partial output data of 
said partial output adder (e.g. partial sum delay 20x in Figure 7). 

Morrow fails to discloses in Figures 1-7 a partial sum adder which adds the partial 
sum data delayed by said partial sum delay circuit and the partial sum data of said 
intermediate stage element circuit of the prior stage to make filter output data. However, 
Nakase et al. disclose in Figures 15-19 a partial sum adder which adds the partial sum 
data delayed by said partial sum delay circuit and the partial sum data of said 
intermediate stage element circuit of the prior stage to make filter output data (e.g. by the 
accumulator 302 in Figure 15). 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time the invention is made to add a partial sum adder which adds the partial sum 
data delayed by said partial sum delay circuit and the partial sum data of said 
intermediate stage element circuit of the prior stage to make filter output data as 
conceptually seen in Nakase et al.'s invention into Morrow's invention because it would 
enable to improve the system's performance (e.g. col. 1 lines 56-65). 

Re claim 8, Morrow further discloses in Figures 1-7 characterized in that said 
element circuit for an FIR filter is substituted by at least one of said initial stage element 
circuit and said final stage element circuit (e.g. Figure 7 as minimum). 

Re claim 9, Morrow further discloses in Figures 1 -7 characterized in that said 
coefficients of said multiplier circuits are variable (e.g. C is variable in Figure 7). 

Re claim 10, Morrow further discloses in Figures 1-7 characterized in that said 
coefficients of said multiplier circuits are variable (e.g. C is variable in Figure 7). 
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Re claim 11, Morrow further discloses in Figures 1-7 characterized in that it has 
one or more of said input delay circuits mutually connected in cascade, one or more of 
said multiplier circuits each of which multiplies each one of the input data from said one 
or more input delay circuits by respective coefficient to make partial output data (e.g. 
multipliers 14x in Figure 7), and a partial output adder which adds the partial output data 
from said one or more multiplier circuits mutually to make partial sum data (e.g. adders 
22x in Figure 7). 

Re claim 12, it has similar limitations as cited in claim 11. Thus, claim 12 is also 
rejected under the same rational as cited in the rejection of rejected claim 1 1 . 

Re claim 13, it has similar limitations as cited in claim 11. Thus, claim 13 is also 
rejected under the same rational as cited in the rejection of rejected claim 11. 

Re claim 14, Morrow further discloses in Figures 1-7 characterized in that it has 
one or more of said input delay circuits mutually connected in cascade (e.g. sample delay 
lOx in Figure 7), one or more of said multiplier circuits each of which multiplies each 
one of the input data from said one or more input delay circuits by respective coefficient 
to make partial output data (e.g. multipliers 14x in Figure 7), a partial output adder which 
adds the partial output data from said one or more multiplier circuits mutually to make 
partial sum data (e.g. adders 22x in Figure 7), a partial sum delay circuit which delays the 
partial sum data of said partial output adder (e.g. partial sum delay 20x in Figure 7). 

Morrow fails to discloses in Figures 1-7 a partial sum adder which adds partial 
sum data delayed by said partial sum delay circuit and partial sum data of said initial 
stage element circuit or said intermediate stage element circuit of the prior stage to make 
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partial sum data. However, Nakase et al. disclose in Figures 15-19 a partial sum adder 
which adds partial sum data delayed by said partial sum delay circuit and partial sum data 
of said initial stage element circuit or said intermediate stage element circuit of the prior 
stage to make partial sum data (e.g. by the accumulator 302 in Figure 15). 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time the invention is made to add a partial sum adder which adds partial sum data 
delayed by said partial sum delay circuit and partial sum data of said initial stage element 
circuit or said intermediate stage element circuit of the prior stage to make partial sum 
data as conceptually seen in Nakase ct al.'s invention into Morrow's invention because it 
would enable to improve the system's performance (e.g. col. 1 lines 56-65). 

Re claim 15, it has similar limitations as cited in claim 14. Thus, claim 15 is also 
rejected under the same rational as cited in the rejection of rejected claim 14. 

Re claim 16, it has similar limitations as cited in claim 14. Thus, claim 16 is also 
rejected under the same rational as cited in the rejection of rejected claim 14. 

Re claim 17, Morrow further discloses in Figures 1-7 characterized in that it has 
one or more of said input delay circuits mutually connected in cascade (e.g. sample delay 
lOx in Figure 7), one or more of said multiplier circuits each of which multiplies the 
input data from said one or more input delay circuits the output data from the input delay 
circuit of the final stage by respective coefficient to make partial output data (e.g. 
multipliers 14x in Figure 7), a partial output adder which adds the partial output data 
from one or more of said multiplier circuits mutually to make partial sum data (e.g. 
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adders 22x in Figure 7), a partial sum delay circuit which delays the partial output data of 
said partial output adder (e.g. partial sum delay 20x in Figure 7). 

Morrow fails to discloses in Figures 1-7 a partial sum adder which adds the partial 
sum data delayed by said partial sum delay circuit and the partial sum data of said 
intermediate stage element circuit of the prior stage to make filter output data. However, 
Nakase et al. disclose in Figures 15-19 a partial sum adder which adds the partial sum 
data delayed by said partial sum delay circuit and the partial sum data of said 
intermediate stage element circuit of the prior stage to make filter output data (e.g. by the 
accumulator 302 in Figure 15). 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time the invention is made to add a partial sum adder which adds the partial sum 
data delayed by said partial sum delay circuit and the partial sum data of said 
intermediate stage element circuit of the prior stage to make filter output data as 
conceptually seen in Nakase et al.'s invention into Morrow's invention because it would 
enable to improve the system's performance (e.g. col. 1 lines 56-65). 

Re claim 18, it has similar limitations as cited in claim 17. Thus, claim 18 is also 
rejected under the same rational as cited in the rejection of rejected claim 17. 

Re claim 19, it has similar limitations as cited in claim 17. Thus, claim 19 is also 
rejected under the same rational as cited in the rejection of rejected claim 17. 

Re claim 20, Morrow further discloses in Figures 1-7 characterized in that said 
coefficients of said multiplier circuits are variable (e.g. C is variable in Figure 7). 
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Re claim 21, Morrow further discloses in Figures 1-7 characterized in that said 
coefficients of said multiplier circuits are variable (e.g. C is variable in Figure 7). 

Re claim 22, Morrow further discloses in Figures 1-7 characterized in that said 
coefficients of said multiplier circuits are variable (e.g. C is variable in Figure 7). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CHAT C. DO whose telephone number is (571)272-3721. The 
examiner can normally be reached on Tue-Fri 9:00AM to 7:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lewis Bullock can be reached on (571) 272-3759. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/ChatC. Do/ 

Primary Examiner, Art Unit 2193 

January 25, 2010 



